Flavopiridol induces apoptosis in B-cell chronic lymphocytic leukaemia cells through a p38 and ERK MAP kinase-dependent mechanism.
Flavopiridol, a synthetic flavone, has been previously shown to induce apoptosis in B-cell chronic lymphocytic leukaemia (B-CLL) cells in vitro. The apoptosis was associated with a concomitant activation of caspase-3 without evidence of dependence on functional p53 or Bcl-2 family modulation. In this study, we examined flavopiridol-induced apoptosis in terms of upstream caspase activity, cell cycle distribution and signal transduction, in order to elucidate the mechanism of action of this potent cytotoxic agent. Flavopiridol-induced apoptosis was significantly abrogated by the caspase-9 inhibitor Z-LEHD-FMK (p = 0.002; paired t-test) but was not altered by the caspase-8 inhibitor Z-IETD-FMK (p = 0.37; paired t-test). There was a concentration-dependent increase in a sub G0/G1 peak indicative of apoptotic cells but if these cells were excluded by gating no other cell cycle perturbations were observed suggesting that flavopiridol is capable of inducing apoptosis in cells in all phases of the cell cycle. Significantly, apoptosis was associated with activation of p38 MAP kinase and suppression of ERK activity (p = 0.0036 and p = 0.0048, respectively; paired t-test). These results show for the first time that flavopiridol modulates specific cellular signal transduction pathways in B-CLL cells thereby altering the balance between survival and cell death signals and providing a rationale for the p53-independent nature of flavopiridol-induced apoptosis. Further work is required to identify whether combinations of conventional chemotherapeutic drugs and novel agents like flavopiridol can be used to improve patient outcomes in the treatment of B-CLL.